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The World Health Organization (1967) defines an arbovirus as a virus

which is “maintained in nature principally, or to an important extent,

through biological transmission between susceptible vertebrate hosts by

haematophagous arthropods . . .
.” Thus, the term “arbovirus” is an ecolog-

ical, rather than a taxonomic, classification. There are 334 proven or sus-

pected arboviruses registered in the latest edition of the International

Catalogue of Arboviruses (Berge, 1975). Approximately one-quarter (77) of

these are believed to be tick-borne and a quarter (18) of these have been

recovered from man “in nature.” In North America, there are 26 viruses re-

ported from hard (Ixodidae) and/or soft (Argasidae) ticks; only two of

these have been associated with human illness: Powassan encephalitis—

a

rare, but sometimes fatal, infection—and Colorado tick fever—the most

commonly reported arboviral infection of man in the United States. A
third disease entity—Lyme Arthritis—will also be included here although

it has not been demonstrated to have a viral etiology or a tick vector;

circumstantial evidence suggests that it is an arbovirus.

Powassan is a group B togavims in the tick-borne encephalitis complex.

It was first isolated from the brain of a five year old boy who died of en-

cephalitis in Powassan, Ontario in September 1958 (McLean and Dono-

hue, 1959). Since that time, there have been six additional cases reported

in the literature. All seven cases were associated with encephalitis or

meningoencephalitis although only two were fatal. Serosurveys indicate that

inapparent infections do occasionally occur.

Virus isolations from ticks and rodents and antibody in man and wild-

life indicate that the virus is widespread across Canada (Quebec, Ontario,

British Columbia) and northern United States (Massachusetts, Connecticut,

New York, Pennsylvania, South Dakota, Colorado, California). Recent

reports of isolations from Haemaphysalis longicornis in the Soviet Union

suggest a holarctic distribution (Lvov, et ak, 1974).

Serosurveys of wildlife in Canada and the United States implicate mam-

mals, particularly rodents and carnivores, as the vertebrate reservoirs.

Virus isolations from woodchucks (Marmota), red squirrels (Tamiasciurus),

skunks {Mephitis, Spilogale), fox (Urocyon), and a mouse {Peromyscus)
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and from mammal ticks (Ixodes cookei, I. marxi, I. spinipalpus, and

Dermacentor andersoni) (see Berge, 1975) tend to confirm this. These find-

ings have led workers to the conclusion that several enzootic cycles occur in

nature: 1) arborial squirrels and I. marxi in the East, 2) medium-sized

rodents and carnivores and I. cookei in the East and Midwest, and 3)

small and medium-sized mammals and I. spinipalpus in the Northwest.

The role of small rodents with high fecundity rates and short life spans and

other species of ticks (e.g. Z. angustus, I. scaplaris, I. muris) needs further

study.

Transstadial, but not transovarial, passage has been demonstrated in ex-

perimentally-infected D. andersoni (Chernesky and MeLean, 1969). Milk-

borne transmission has been detected in experimentally infeeted goats

(Woodall and Roz, 1977).

Colorado tick fever will only be mentioned briefly because it occurs

outside the geographic range under discussion here. Early reports of virus

isolations from D. variabilis on Long Island, New York, appear to have

been in error. The distribution of this virus coineides with that of its

principal vector, D. andersoni, although a serologically related virus, Eyack,

was recently reported from West Germany (Rehse-Kuepper, et al., 1976).

Lyme arthritis was first recognized as a disease entity in November

1975, when 51 cases, with onsets dating back to 1967, were observed in

three contiguous towns in southern Connecticut (Steere, et al., 1977a,

1977b). Additional cases have since been discovered in Massaehusetts,

Rhode Island, Connecticut, and New York. Typically, the disease in-

volves an unusual expanding skin lesion

—

erythema chronicum migrans—
followed by recurrent episodes of mono- or oligoarticular arthritis; oe-

casionally neurologic or myocardial conduction abnormalities develop.

To date, all attempts to detect an etiologic agent by isolation, serology, or

electron and light microscopy have failed; however, elinical and laboratory

findings suggest a viral immune-complex disease.

The possibility of an arthropod vector was considered for the following

reasons: 1) the geographic, seasonal, and familial elustering; 2) the lack of

other common sources such as food, water, schools, immunizations, and

swimming areas; 3) the association between erythema chronicum migrans

and Ixodes ricinus; and 4) four patients recall a tick at the site of the

lesion. An entomological survey in 1976 and 1977 revealed no outstanding

differences in the numbers and varieties of Culcidae, Tabanidae, Simuliidae,

Ceratopogonidae, Rhagionidae (Symphoromyia), or Phlebotominae when

compared with eollections outside the epidemic area. However, when

eetoparasites were examined, a signifieant difference was noted in the

populations and distribution of I. scapularis on small rodents, deer, pets, and

man.
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